The heat-shock-induced suppression of the IkappaB/NF-kappaB cascade is due to inactivation of upstream regulators of IkappaBalpha through insolubilization.
Heat shock (HS) was found to suppress the IkappaB/NF-kappaB cascade via the inhibition of IkappaB kinase (IKK) activity; however, the mechanism has not been clear. This study was undertaken to elucidate the detail of the mechanism involved. TNF-alpha-induced activation of IKK was suppressed by HS in human bronchial epithelial cells, and this was associated with the absence of IKK in the immunoprecipitates. It was not due to a degradation of IKK, but due to a conversion of IKK from a soluble to an insoluble form. IKK lost its activity rapidly upon exposure to HS in vitro. The time course of the insolubilization of IKK coincided with the decrease in IKK activity. However, inhibition of IKK insolubilization by the induction of thermotolerance did not reverse the HS-induced suppression of IKK activation and IkappaBalpha degradation. Upstream activators of IKK, such as NF-kappaB-inducing kinase (NIK) and IL-1R-associated kinase (IRAK) were also insolubilized by HS. The HS-induced insolubilization of NIK was not blocked by the induction of thermotolerance. Overexpression of NIK resumed TNF-alpha-induced activation of IKK in thermotolerant cells. These results indicate that the loss of activity of NIK, IRAK, and IKK through insolubilization is responsible for the HS-induced suppression of IkappaB/NF-kappaB pathway.